INTRODUCTION {#sec1-1}
============

Hashimoto, in 1912, described four patients with a chronic disorder of the thyroid gland characterized by diffuse lymphocytic infiltration, fibrosis, parenchymal atrophy and eosinophilic changes in some of the acinar cells, which he described as strauma lymphomatosa and hence bears the name Hashimoto\'s thyroiditis (HT).\[[@ref1][@ref2]\] HT may usually be considered a synonym of chronic lymphocytic thyroiditis or autoimmune thyroiditis including atrophic and non-goitrous thyroiditis.\[[@ref3]\] It is the most common form of thyroiditis and the second most common thyroid lesion next to goiter, diagnosed on fine-needle aspiration (FNA).\[[@ref4][@ref5][@ref6]\] It is more prevalent in Asians.\[[@ref7]\] It commonly occurs in females with male to female ratio of 1:5-1:7 and peak incidence is in the middle age (30-50 years). It has a prevalence rate of 1-4% and incidence of 30-60/1,00,000 population per year.\[[@ref8]\]

Incidence of HT seems to be increasing in the recent times.\[[@ref9]\] It has become 10 times more common than it was until the early 1990s. This increase in the incidence has been linked to excess iodine intake, particularly in coastal areas.\[[@ref10]\] FNA is highly sensitive in diagnosing HT, with a diagnostic accuracy rate of 92%, however diagnosis is likely to be missed when cytology smears show evidence of hyperplasia as in Grave\'s disease or abundant colloid.\[[@ref11]\] Patients usually present with diffuse enlargement of the thyroid gland or less frequently with one or two prominent nodules.\[[@ref8]\] It is the most common cause of hypothyroidism in those areas where iodine levels are sufficient.

Autoantibodies against thyroglobulin (Tg) and thyroid peroxidase (TPO) antigens are clinically most important for diagnosis.\[[@ref12]\]

It is important to diagnose HT because patients subsequently become hypothyroid and require lifelong thyroxin supplementation. Thyroid carcinomas and malignant lymphomas can occur in HT which emphasizes the need for long-term follow-up.\[[@ref13]\] This study was carried out to review the cytomorphologic spectrum of HT and correlate with clinical findings including thyroid function and antibody profile.

MATERIALS AND METHODS {#sec1-2}
=====================

Medical records of 52 HT patients between April 2006 and December 2012 were retrieved and reviewed. Diagnosis was based on the clinical and FNA features. All patients underwent FNA in cytology clinic. Aspiration/non-aspiration technique was used. After prior written consent, FNA was done with standard technique and aseptic precautions by using 10 cc disposable syringe and 23-25 gauge needle. Two to four rapid passes were given. More passes were given in non-aspiration technique. Material obtained was smeared on glass slides. Slides were stained with Leishman\'s and Hematoxylene and Eosin (H and E) stains. Cases in which, material obtained was not satisfactory, a repeat aspiration was done. In case of multiple nodules, aspiration was done from more than one nodule.

Detailed clinical history, radiological findings, status of thyroid function (T3, T4, thyroid-stimulating hormone \[TSH\]) and thyroid antibody were noted. Surgical specimens of thyroid, received for histological examination were 10% formalin fixed and paraffin processed. Three to four micron thick sections were stained with H and E stain.

Cellularity was adequate in all patients. Criteria used for diagnosis of HT on FNA smears was: mixture of Hurthle cells, lymphocytes/lymphocytes in various stages of maturation and follicular cells in variable proportion with scanty or no colloid. Based on the amount of the lymphocytic infiltrate, smears were categorized in Group 1, Group 2 and Group 3. Smears were also looked for other associated features such as anisonucleosis, histiocytes, plasma cells, eosinophils, giant cells, epithelioid cells and fire flares. Clinical findings were correlated with cytomorphologic features in each group.

RESULTS {#sec1-3}
=======

Out of 52 patients, 94.23% (*n* = 49) were females and 5.75% (*n* = 3) were males. Age of the patients ranged from 17 to 64 years with 75% (*n* = 39) in 2^nd^, 3^rd^ and 4^th^ decades \[[Table 1](#T1){ref-type="table"}\]. All the patients had a history of goiter.

###### 

Age and sex distribution of 52 patients

![](CJ-11-9-g001)

[Table 2](#T2){ref-type="table"} shows the nature of thyroid enlargement, cytomorphologic features in three groups, thyroid function and TPO antibody titer. On local examination, 67.30% (*n* = 35) had diffuse goiter, 30.76% (*n* = 16) had uneven enlargement of thyroid and 1.92% (*n* = 1) had solitary nodule. Thyroid hormone evaluation revealed 46.15% (*n* = 24) hypothyroid, 23.07% (*n* = 12) hyperthyroid and 15.38% (*n* = 8) each subclinical hypothyroid and euthyroid. The serum TPO antibody titers were elevated in 32 patients. The 20 patients had normal titer. Ultrasonography (USG) showed diffusely altered parenchyma with hypoechogenic hypervascular goiter in 53.84% (*n* = 28) and micro nodules in 32.69% (*n* = 17) patients. Echogenic septations were seen in 25% (*n* = 13) and dominant nodules in 3.84% (*n* = 2) patients.

###### 

Nature of thyroid enlargement, cytomorphology, thyroid function and anti TPO status in three groups of HT

![](CJ-11-9-g002)

[Table 3](#T3){ref-type="table"} shows the frequency of all cytomorphologic features of 52 cases in FNA smears. Based on the amount of lymphocytic infiltrate and other cell types, we defined the criteria for each group and categorized them into three groups. The smears were seen by two independent cytologists. Quantitative criteria\'s used for cytologic grouping were increased lymphocytes on the background, lymphocytes/lymphocytes in stages of maturation infiltrating thyroid follicular cell clusters and Hurthle cells \[[Table 2](#T2){ref-type="table"}\]. High concordance rate was noted between the two observers. In all three groups, increased lymphocytes were seen on the background.

###### 

Frequency of all cytomorphologic features of 52 patients

![](CJ-11-9-g003)

Group I (*n* = 20) patients showed mild lymphocytic infiltrate in thyroid follicular cell clusters with or without Hurthle cells \[[Figure 1](#F1){ref-type="fig"}\].

![Mild lymphocytic infiltrate in follicular cells cluster and increased background lymphocytes (Leishman\'s stain, ×400)](CJ-11-9-g004){#F1}

Group II (*n* = 24) patients showed moderate lymphocytic infiltrate with evidence of follicular cell destruction and Hurthle cells \[[Figure 2](#F2){ref-type="fig"}\].

![Moderate lymphocytic infiltrate in follicular cells cluster with Hurthle cells (Leishma\'s stain, ×400)](CJ-11-9-g005){#F2}

Group III (*n* = 8) patients showed dense lymphocytic infiltrate/lymphoid cells in stages of transformation with very few follicular and Hurthle cells at places \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\].

![Dense lymphocytic infiltrate in follicular cells cluster (Leishman\'s stain, ×400)](CJ-11-9-g006){#F3}

![Numerous lymphoid cells in stages of transformation (Leishman\'s stain, ×400)](CJ-11-9-g007){#F4}

In two patients, partial thyroidectomy was done due to pressure symptoms. Histopathology examination confirmed the diagnosis of HT.

DISCUSSION {#sec1-4}
==========

HT is an autoimmune chronic inflammatory disease of the thyroid gland. It involves infiltration of thyroid gland by T and B lymphocytes which are reactive to thyroid antigens. Activated B cells secrete thyroid autoantibodies. Cytotoxic T lymphocytes are largely responsible for destruction of thyroid parenchyma. In the long run, follicular architecture is totally destroyed and replaced by fibrosis. The active phase of the disease is transient with clinical manifestation of thyrotoxicosis. Evolution and destructive phases manifest with subclinical and overt hypothyroidism.\[[@ref2]\] Incidence of HT seems to be increasing in recent times.\[[@ref14][@ref15]\]

Out of 52 patients, maximum patients (*n* = 39) were in 2^nd^, 3^rd^ and 4^th^ decades \[[Table 1](#T1){ref-type="table"}\]. This is in contrast to the previous study conducted by Vanderpump *et al*. from United Kingdom in which the patients were mainly older women with a mean age at diagnosis being 59 years.\[[@ref16]\] Bhatia *et al*.\[[@ref2]\] from India found majority patients in 3^rd^ and 4^th^ decade. The reason for this disparity may be due to the occurrence of HT in young patients in iodine deficient areas such as ours which is non-costal.\[[@ref17]\] Despite the coverage of national iodine deficiency diseases control program in India, iodine deficiency is still prevalent in many parts of India. It occurs in older individuals in iodine sufficient areas.\[[@ref6]\] Many authors have linked increased incidence of HT particularly in coastal areas due to excesses intake of iodine.\[[@ref14][@ref15][@ref16][@ref17]\] We therefore feel more work should be carried out in respect to etiological factors especially about dietary habits of people in non-coastal areas.

Maximum patients (*n* = 35) had diffuse goiter. Uneven enlargement of thyroid (*n* = 16) was seen in a substantial number of patients. Discrete nodular presentation is well-known in HT.\[[@ref18][@ref19]\] Nodules represent an early stage of the disease. Higher incidence of nodularity in our study possibly can be due to younger age of the patients and early stage of the disease at the time of diagnosis.

Hypothyroidism (*n* = 24) in fairly large number of patients in our study is understandable due to an advanced stage of the disease at the time of diagnosis and represent destructive phase of the disease. Normal T3 and T4 levels in the presence of elevated TSH indicate subclinical hypothyroidism and represent evolutional phase of the disease. Incidence of subclinical hypothyroidism in our study was 15.38% (*n* = 8). Bagchi *et al*.\[[@ref20]\] found incidence of 8.17% in their study. Hashitoxicosis is a transient hyperthyroid phase of HT.\[[@ref21]\] It is due to acute aggravation of thyroid autoimmunity induced destruction of thyroid follicles. Incidence in our study was 23.07% (*n* = 12). Most patients recover from hyperthyroidism. Similar observations were made in our study. None of these patients had classical clinical features of graves disease and FNA smears of these patients showed classical features of HT. Higher incidence in our study is attributed to particular presentation at the time of FNA. Small proportion of patients may continue to have persistent thyroid dysfunction.

Serum TPO antibody titers were elevated in 61.52% (*n* = 32) patients. Autoantibodies against Tg and TPO antigens are clinically most important for diagnosis. Previous reports reported elevation of titers in up to 95% of the patients.\[[@ref22]\] There is a controversy, whether anti TPO alone is sufficiently reliable to diagnose HT. Up to 20% adult females with no clinical disease have detectable Tg/TPO antibodies, raising the question about their pathogenic significance.

USG of thyroid showed hypoechogenic hypervascular goiter in 53.84% (*n* = 32). Micro nodules were seen in 38.40% (*n* = 20) patients, which are highly diagnostic of HT.\[[@ref23]\] Other features such as echogenic septations and dominant nodules were also seen in variable numbers. The low prevalence of hypoechogenic goiter in our study is possibly due to more number of cases in the younger age group. Similarly thyroid volume varies significantly with factors such as age, sex, height and place of living and hence, western data cannot be compared with Indian population.\[[@ref24][@ref25]\]

It is not rare for patients with HT to have neither symptoms nor physical signs. Clinical features and serum findings when used alone to diagnose HT, diagnosis will be missed in many cases.\[[@ref26]\]

Two basic patterns of HT can be recognized on cytology which are believed to correspond to different phases of the disease. (I) Classic HT: It occurs in older individuals who are more often hypothyroid. Cytology smears show increased lymphocytes on the background and infiltrating the follicular cell clusters. (II) Florid lymphocytic pattern: It occurs in younger individuals and show dominant lymphoid population in stages of maturation. Epithelial cells may be inconspicuous.\[[@ref27]\] In our study, classic HT was seen in 44 patients. Florid lymphocytic pattern was seen in 8 patients, out of which 2 patients were in the age group of 17-20 years, 5 were in 21-30 and 1 was in 41-50. It is now widely accepted that lymphocytic thyroiditis and HT represent different manifestations of autoimmune thyroiditis, however many authors use the term synonymously.

Aspiration from more than one site increased cellular yield and was useful for achieving correct diagnosis in our study. Similar observations were made by Hamburger.\[[@ref26]\]

Cytomorphologic features of Group I, II and III were correlated with clinical nature of thyroid enlargement, thyroid function and TPO antibodies values. Out of 20 Group I patients, substantial number of patients had uneven enlargement of thyroid (*n* = 9), euthyroid function (*n* = 8) and subclinical hypothyroidism (*n* = 6). TPO antibodies titers were elevated in less than half of the cases (*n* = 9). These findings in Group I cases suggest milder form and early stage of the disease. Nature of thyroid enlargement, thyroid function and TPO antibodies values in Group II and III patients suggested more severe form and later stage of the disease in a fair number of cases \[[Table 2](#T2){ref-type="table"}\]. Other cytomorphologic features listed in [Table 3](#T3){ref-type="table"} were seen in cytologic smears in variable numbers.

Despite its superiority, FNA has some diagnostic pitfalls in diagnosing HT. Cytomorphologic features of sub-acute lymphocytic thyroiditis sometimes overlap with HT. Inflammatory infiltrate in sub-acute thyroiditis is not uniformly lymphocytic but is mixed and with evidence of more severe tissue destruction.

Florid lymphocytic thyroiditis at times can be difficult to distinguish from lymphoma on cytology smears especially in adults. Adequate sampling and careful search for other cytologic features of HT reduced the diagnostic pitfalls.

Diagnosis of HT is likely to be missed in cytology smears which show marked follicular hyperplasia as in Grave\'s disease or abundant colloid.\[[@ref11]\] None of our patients showed fire flares in cytology smears.

Variable amount of colloid was seen in three patients. Out of which one patient showed abundant colloid in cytology smears. Cytology smears of this patients showed numerous lymphoid cells in stages of transformation which helped in establishing the correct diagnosis \[[Figure 5](#F5){ref-type="fig"}\].

![Abundant colloid and lymphoid cells in stages of transformation (Leishman\'s stain, ×400)](CJ-11-9-g008){#F5}

A study by Ekambaram *et al*.\[[@ref8]\] observed higher association of HT with eosinophilic inflammatory infiltrate in cytology smears. This was in contrast with our study. Eosinophils were seen in only one patient.

Follicular cells showing some features of papillary carcinoma and numerous Hurthle cells in cytology smears of HT can be a diagnostic pitfall.\[[@ref8]\] Two patients in our study showed marked Hurthle change in cytology smears \[[Figure 6](#F6){ref-type="fig"}\] and needed to be differentiated from Hurthle cell neoplasm. Repeat aspiration from other site showed lymphocytes in Hurthle cell clusters \[[Figure 7](#F7){ref-type="fig"}, arrows\].

![Hurthle cells (Leishman\'s stain, ×400)](CJ-11-9-g009){#F6}

![Occasional lymphocytes in Hurthle cells cluster (arrows H and E, ×400)](CJ-11-9-g010){#F7}

Mild anisonucleosis is not uncommon in benign lesions of thyroid and they may be the histiocytes or regenerating epithelial cells.

In various surgical series, the prevalence of malignancy in HT ranges from 0.4% to 28%.\[[@ref28][@ref29]\] It is well-known that almost all thyroid lymphomas arise in the setting of HT. They induce reactive lymphoid proliferation leading to the development of mucosa associated lymphoid tissue lymphoma, which can lead to an aggressive lymphoma.\[[@ref30]\] We did not come across any associated malignancy in HT on FNA. Possible reasons can be due to the fact that many of our patients were newly diagnosed, younger age of the patients at the time of diagnosis and no significant long-term follow-up data is available.

Other autoimmune disorders may co-exist with HT.\[[@ref31][@ref32]\] No significant evidence of other autoimmune disorders was present in our patients.

CONCLUSION(S) AND SUMMARY {#sec1-5}
=========================

HT is a disease of young and middle age and mostly occur in women. In the early stage and mild form of the disease, results of thyroid function and TPO antibodies are quite variable. Increased lymphocytes on the background and/or lymphocytic infiltration of thyroid follicular cell clusters are pathognomic of HT. FNA is the gold standard for diagnosis. In the presence of abundant colloid, follicular hyperplasia and predominant Hurthle cells in cytology smears, careful interpretation of cytomorphologic features should be done to minimize the diagnostic errors. Aspiration from more than one site minimizes the diagnostic pitfalls.
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